AtHaspin phosphorylates histone H3 at threonine 3 during mitosis and contributes to embryonic patterning in Arabidopsis.
Post-translational histone modifications regulate many aspects of chromosome activity. Threonine 3 of histone H3 is highly conserved, but the significance of its phosphorylation is unclear, and the identity of the corresponding kinase in plants is unknown. Therefore, we characterized the candidate kinase in Arabidopsis thaliana, called AtHaspin. Recombinant AtHaspin in vitro phosphorylates histone H3 at threonine 3. Reduction of H3 threonine 3 phosphorylation level and reduced chromatin condensation in interphase nuclei by AtHaspin RNAi supports the proposition that this kinase is involved in histone H3 phosphorylation in vivo in mitotic cells. In addition, we provide a developmental function for a Haspin kinase. At the whole plant level, altered expression of the kinase induced pleiotropic phenotypes with defects in floral organs and vascular tissue. It reduced fertility and modified adventitious shoot apical meristems that then gave rise to plants with multi-rosettes and multi-shoots. Haspin mutant embryos frequently showed alteration in division plane orientation that could be traced back to the earliest divisions of embryo development, thus Haspin contributes to embryonic patterning.